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Abstract
Background: Walking interventions can be effective in encouraging sedentary populations to become more active;
however, limited research has explored the effectiveness of walking interventions for adults with intellectual
disabilities. This process evaluation explored the delivery of a community based walking intervention for adults with
intellectual disabilities.
Methods: Walk Well was a single-blind cluster randomised controlled trial of a 12-week physical activity
consultation-led walking intervention. 102 participants were randomised to the Walk Well intervention or a waiting
list control group. Participants in the intervention group received three physical activity consultations with a
walking advisor at baseline, 6 & 12-weeks. They were encouraged to use a pedometer to set goals and monitor
their daily step count. Primary outcome was change in daily step count at 12-weeks. Process evaluation measures
included qualitative interviews with key stakeholders (n = 6) and quantifiable data collected as part of the
intervention. Additional process data were extracted from a sub-set of qualitative interviews with participants and
carers (n = 20). Data were analysed for process information related to context, recruitment and retention, reach,
implementation, and fidelity.
Results: Walk Well was not effective in significantly increasing levels of physical activity. The process evaluation did,
however, highlight several important areas for consideration in future studies, including: a successful recruitment
and retention strategy reaching a representative sample of adults with intellectual disabilities in the community;
feasible and (for most) enjoyable methods of engaging adults with intellectual disabilities in activities to support
behaviour change; potential need for greater intervention duration and frequency of contact; advantages and
disadvantages of using pedometers as a behaviour change tool; the need for strategies which engage carers in
supporting participants; and the complex issue of ‘freedom of choice’ in relation to lifestyle behaviours and study
participation.
Conclusions: Walking interventions for adults with intellectual disabilities can be feasibly delivered in the
community in relation to reach, recruitment, retention and intervention fidelity. More intensive intervention
methods need to be explored as well as strategies to engage and motivate carers in their support of participants.
Trial registration: Current Controlled Trials ISRCTN50494254 (3rd April 2012).
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Background
Adults with intellectual disabilities have significant health
inequalities when compared with the general population
[1]. They have higher rates of mortality [2, 3], obesity [4, 5],
and experience greater physical and mental health needs
[6, 7]. As well as the implications for individual health,
these inequalities translate into a significant challenge for
both health and social services [8].
Increased barriers to physical activity lead the majority of
adults with intellectual disabilities to be physically inactive
and engage in sedentary behaviour [9, 10]. They are signifi-
cantly less active than adults without intellectual disabilities
[11, 12], with one study suggesting individuals with intellec-
tual disabilities walk on average 15 minutes per week [11].
Walking is widely acknowledged as a feasible activity
to engage inactive and sedentary individuals in physical
activity [13]. It requires minimal training, resources or
expense [14] and can be an appropriate activity for
adults with a range of intellectual disabilities. It is en-
couraged as a method of achieving the current physical
activity guidelines of 150 minutes of moderate activity
per week [15]. Activity can be accumulated in minimum
bouts of 10-minutes or more, making short episodes of
walking a feasible way of integrating physical activity
into daily life [15].
One recommended step target for healthy adults is
10,000 steps per day [16]. Research suggests that adults
with a disability or chronic illness should aim for a re-
duced daily step count of 6500-8500 steps per day, with
3000 of these steps performed at moderate to vigorous
intensity [17]. Despite these recommendations there is
limited research exploring the intensity or cadence of
walking for adults with intellectual disabilities. Previous
studies suggest that adults with intellectual disabilities
walk between 6481 and 11,101 steps per day [11, 18, 19].
This wide range in daily step count may reflect a recruit-
ment bias, where individuals who were already active
were more likely to participate in the physical activity in-
terventions [20].
Walking is the most common form of physical activity
in adults with intellectual disabilities [11]. However, des-
pite its feasibility and potential for health benefits only
one study has published findings from a walking inter-
vention [21]. Moss (2009) delivered a 12-week walking
intervention to one hundred adults with intellectual dis-
abilities. Participants walked three times per week
around the grounds of the residential institution where
they lived, with an increasing duration of 20-30minutes
over the course of the 12-week intervention. Participants
increased their level of physical activity and reduced
their percentage of body fat, demonstrating the potential
of walking as a method of eliciting health benefits in
adults with intellectual disabilities. The relevance of this
one study was limited by the institutional setting, its lack
of follow-up and comparison with a control group.
There is therefore a research gap to be addressed in the
effectiveness of walking interventions for adults with in-
tellectual disabilities.
This paper presents process evaluation findings from
the Walk Well intervention, a randomised controlled trial
(RCT) aimed at promoting physical activity via a 12-week
evidence based walking progamme. The protocol and
main findings of Walk Well have been published else-
where [22, 23]. This complementary paper explores the
processes and potential mechanisms of impact of the
intervention. Process evaluations are one such method, as
recommended by the Medical Research Council [24] and
World Health Organisation [25]. They enable researchers
to identify elements of intervention delivery which were
effective or ineffective, and under what circumstances
[26]. Publication of process data also informs the develop-
ment of similar interventions by other researchers or ser-
vice providers.
Aim
The aim of this process evaluation was to explore the
feasibility of a 12-week walking intervention for adults
with intellectual disabilities in relation to context, recruit-
ment and retention, reach, implementation and fidelity.
Methods
The study was granted ethical approval from the Scotland
A Research Ethics Committee (Reference 13/SS/229) and
was registered as a trial with ISRCTN (ref: 50494254). In
keeping with the Adults with Incapacity (Scotland) Act
2000, a participant with capacity provided their own in-
formed consent, otherwise consent was provided by the
nearest relative or welfare guardian.
The study design and methods have been published in
detail as a protocol paper [22]. A brief outline of the
Walk Well intervention is provided here followed by
methods used for the process evaluation.
The Walk Well intervention
Walk Well was a single-blind cluster RCT exploring the ef-
ficacy of a 12-week community based walking intervention
for adults with intellectual disabilities (n = 102). The inter-
vention consisted of three physical activity consultations
(PAC) over a 12-week period with a walking advisor. The
PAC method was refined and simplified to focus on four
core behaviour change techniques: goal setting; self-
monitoring; developing self-efficacy; and mobilising social
support [22]. In addition to these four core elements the
walking advisor tailored additional behaviour change tech-
niques to the individual needs of each participant. In line
with current physical activity recommendations [27] the
walking advisor supported participants to develop a walking
programme which aimed to increase walking by 30-
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minutes on at least five days per week, by week 12. Walk
Well resources, including education booklets, a pedometer
and step diary, were provided. The waiting list control
group were advised to continue with their daily activity for
12-weeks, following which they were invited to participate
in the Walk Well intervention. Data were collected at base-
line, 12 and 24-weeks to assess change in: average steps
walked per day; time spent in sedentary, light activity or
moderate-vigorous intensity activity; Body Mass Index
(BMI); waist circumference; and measures of subjective
wellbeing [28–30].
Context
The Walk Well study was designed, delivered and man-
aged by a multidisciplinary team experienced in working
with adults with intellectual disabilities. Team members
included a manager within the local intellectual disability
service and researchers experienced in walking interven-
tions and behaviour change techniques. The manager of
the local service provision played a key role in the study
team, harnessing support from local day centres and
provider organisations.
The process evaluation
A process evaluation was conducted based on guidance
from Steckler and Linnan [26], the Medical Research
Council [24], the RE-AIM framework [31], and the World
Health Organisation [25]. The evaluation was performed
by two researchers not directly involved in delivery of the
intervention.
Five key elements were explored by the process
evaluation, including: the intervention context; re-
cruitment and retention; reach; implementation; and
fidelity (defined in Table 1).
These factors were addressed using three methods on
an ongoing basis during delivery of the intervention: (i)
interviews with a variety of stakeholders; (ii) interviews
with participants; and (iii) collation of miscellaneous in-
formation on a data input spreadsheet.
(i) Interviews with stakeholders: Firstly, in-depth semi-
structured interviews were undertaken with a range
of stakeholders (n = 6). The aim of these inter-
views was to gain insight from a variety of indi-
viduals involved in the study and included: the
health professional delivering the intervention; the
researcher responsible for delivery and day-to-day
management of the intervention; two participants
(one with positive study outcomes, one with no
significant outcomes); the carer of a participant;
and a manager from one of the local authority
day centres. These 1-hour face-to-face interviews
explored issues related to context, fidelity, and
implementation, including the experiences of par-
ticipating and/or supporting participation in the
walking intervention.
(ii) Interviews with participants: Secondly, relevant
process data were extracted from semi-structured
interviews and focus groups conducted with 20
participants as part of a separate qualitative aspect
of the study [32]. Interviews were undertaken
with participants who did and did not have suc-
cessful outcomes. Participants were asked to share
their attitudes towards physical activity and walk-
ing, perceived benefits, drawbacks and impact of
increased activity, subjective feelings of wellbeing,
and any changes in view over the 12-week inter-
vention. Overall, this qualitative data provided
additional insight into the context and implemen-
tation of the intervention.
(iii)Data input spreadsheet: Finally, additional process
data were extracted from the Walk Well data
input spreadsheet which recorded multiple
elements including: attendance, reasons for
withdrawal from the study etc. This provided
insight regarding recruitment, retention and reach
of the intervention.
Analysis
Interviews and focus groups were recorded and transcribed
verbatim. Transcripts were analysed using criteria from a
combination of process evaluation guidelines [24–26, 31].
This involved extracting key points related to the delivery
of the intervention in practice. This data was interpreted in
combination with information from the data input spread-
sheet to present meaningful and useful information in
relation to context, recruitment and retention, reach, imple-
mentation and fidelity.
Results
Main study outcomes
The main study outcomes have been published in detail
elsewhere [23]. In brief, a total of 102 adults with intel-
lectual disability participated in the Walk Well study
Table 1 Definition of the process evaluation outcome measures
[24-26, 31]
Context How external factors influence the delivery and
functioning of an intervention.
Recruitment and
retention
The factors associated with uptake and ongoing
engagement with the intervention.
Reach The extent to which the target audience comes
into contact with the intervention.
Implementation The structures, resources and processes through
which delivery is achieved, and the quantity and
quality of what is delivered.
Fidelity The extent to which the intervention is delivered
as conceived.
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(intervention group n = 54, control group n = 48). Base-
line characteristics are presented in Table 2. At 12-
week follow-up there were no significant within group
or between group post-intervention effects on primary
or secondary outcomes (Table 3).
Process evaluation outcomes
A range of useful and informative data was gathered
from the process evaluation and is presented below in
relation to context, recruitment and retention, reach, im-
plementation and fidelity.
Context
Walk Well was delivered during a time of significant
change within the local intellectual disability service.
Support provision was affected by the closure of numer-
ous day centres and changes to participant care pack-
ages. This resulted in low morale due to increased work
pressure for day centre staff, increased demands on fam-
ily carers, and disruption to established daily routines
for adults with intellectual disabilities. Levels of study
engagement by day centre staff and paid or family carers
may have been negatively impacted by these changes.
For example, staff working in day centres struggled to
support study participants within time constraints.
‘Because this is such a busy service and everything like
that you can’t sit down [with a participant]. You know
I would love to sit down with people and do that
[support them].’ (Day centre staff )
Workload pressures on staff also led to the end of
existing walking groups within day centres.
‘…we had a lot of individuals who were doing the
project [Walk Well study] but we just didn’t have the
staff to continue it [walking group] unfortunately.’
(Day centre staff )
Recruitment and retention
Despite the complex changes to service provision the
study employed a successful recruitment and retention
strategy. 102 participants were recruited to the study, with
attrition of only 19.6 % (n = 20). The number of partici-
pants lost to follow-up was similar in both the interven-
tion and control group (22.2 % and 18.8 % respectively),
with no significant differences in the characteristics of par-
ticipants who completed or withdrew from the study.
Successful recruitment was attributable to several factors.
Firstly, a multipoint recruitment strategy was employed,
recruiting from three sources: day centres, provider organi-
sations and health teams. The study team established links
with key contacts and arranged to present study informa-
tion, for example, at day centres and monthly health team
meetings. A representative from the local authority disabil-
ity service was part of the research team, and this was bene-
ficial in gaining support from day centres and provider
organisations. As such, a wide range of service staff were
aware of the study and open to liaising for participant
recruitment. Secondly, a personalised approach to study
promotion was identified as a key factor. The walking
advisor and study researcher interacted with potential par-
ticipants in a one-to-one approach (carers/guardians were
present for individuals with more severe intellectual disabil-
ity), providing them with study information and a pedom-
eter. An important element of Walk Well was to ensure
Table 2 Baseline characteristics of intervention participants.
Values are numbers (percentages) unless otherwise stated
Variable Walk Well (54)
N (%)
Female gender 25 (46 %)
Mean age (SD) 45 (14) years
Intellectual disabilities
Mild 37 (70 %)
Moderate 11 (21 %)
Severe 5 (9 %)
Type of support
Lives independently 3 (6 %)
Family carer 29 (53 %)
Paid carer 22 (41 %)
SIMD quintile
0-20 % most deprived 36 (67 %)
20-40 % 8 (15 %)
40-60 % 5 (9 %)
60-80 % 2 (4 %)
80-100 % least deprived 3 (5 %)
Diagnosis of epilepsy 3 (6 %)
Visual impairment 24 (44 %)
Hearing impairment 11 (20 %)
Mental ill-health 15 (28 %)
Problem behaviours 9 (20 %)
Weight status (BMI kg/m2)
Normal weight (18.5-24.9) 7 (14 %)
Overweight (25-29.9) 16 (31 %)
Obesity (30-39.9) 22 (42 %)
Morbid obesity (>40.0) 7 (14 %)
Mean (SD)
Mean % time per day spent sedentary (SD) 64 (11)
Mean daily step count (SD) 4744 (2076)
SD standard deviation, BMI body mass index, SIMD Scottish index of
multiple deprivation
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adults with intellectual disabilities were treated equally and
fairly. This involved giving them the opportunity to make
an informed decision regarding their participation. The
walking advisor and study researcher were experienced in
working with this population and were sensitive to the issue
of potential or perceived coercion.
‘We used to go to day centres, talk to people on a one-
to-one basis. It worked really really well and we could
do a few talks [presentations] but the thing that
worked the best was going to speak to people on their
own on a one-to-one.’ (Walking advisor)
‘It kind of brought it [the project] to life and they
could see what we would be doing with them and we
showed them the pedometers.’ (Study researcher)
Finally, participant retention was attributed to the
friendly and approachable nature of the walking advisor
and study researcher.
‘I thought the two girls [sic][walking advisor and study
researcher] were absolutely brilliant. I don’t think they
could have done any better to be honest with you.’
(Paid carer 1)
Retention was demonstrated by the collection of pri-
mary outcome data for 80.4 % (n = 82) at 12-week follow-
up. The communication skills and friendly nature of the
walking advisor and study researcher were again identified
as contributing factors. The ability to set goals and self-
monitor (via use of the pedometers and step diaries) was
also highlighted as a factor for retention. Carers commen-
ted on the enjoyment that participants received from
wearing their pedometer, recording their step counts and
monitoring their progress. Participants were also moti-
vated to work towards their end of study certificate.
‘We could see [the step count] and say “Look how
many steps you did today”. If he got higher the next
day he was quite proud of himself.’ (Paid carer 1)
‘He enjoyed the fact that he reached his goal to get the
certificate. That’s right, he completed something. He
always likes to finish things when he starts them.
Sometimes in X’s life it is difficult for him to complete
things.’ (Family carer)
The important issue of ‘freedom of choice’ was raised
in relation to those participants who withdrew from the
study. Although the majority of participants were per-
ceived as eager to join, one participant commented on
‘pestering’ or ‘nagging’ by day centre staff to take part.
This raises an important issue in relation to not only
retention but to participant choice.
‘For some people they were really encouraged by carers
or the day centre staff and I wouldn’t say forced, but
they were almost strongly encouraged to do it. I think
for people who were kind of encouraged to do it, as
soon as they were given the opportunity to not do it
anymore they just dropped out. I don’t think there was
really anyone that has finished the intervention that
really didn’t want to do it.’ (Study researcher)
‘They were kind of pestering me in a way … it was like
being nagged at so I said “Yes, I will do it” and try
something new.’ (Participant 1)
Table 3 Main intention to treat analyses of effect of Walk Well programme on primary and secondary outcomes assessed
immediately after end of programme (12 weeks)
Walk Well Control Main between group comparison
Outcomes N Mean (SD) N Mean (SD) Mean difference at 12-weeks (95 % CI)a p ICC
Primary outcome
Step count per day 42 4823 (2059) 40 4784 (2613) 69.5 (-1054 , 1193.3) 0.90 0.51
Secondary outcomes
Percentage time per day MVPA 42 3.0 (2.6) 40 3.1 (2.1) 0.3 (-0.7 , 1.3) 0.55 0.42
Percentage time per day sedentary 42 66.4 (10.0) 40 65.9 (12.0) 1.6 (-3.0 , 6.1) 0.49 0.22
Total MET minutes per week 37 1311.9 (1293.2) 37 1154.8 (1103.7) 56.0 (-428.8,540.9) 0.82 0.02
Body Mass Index (kg/m2) 43 32.1 (7.7) 43 32.9 (7.5) −0.2 (-0.83,0.41) 0.49 0.00
Waist circumference (cm) 45 104.9 (16.9) 42 107.8 (17.8) −1.6 (-3.93,0.64) 0.15 0.00
Subjective vitality (mean score) 39 14.6 (2.5) 35 14.3 (2.8) 0.3 (-0.85, 1.52) 0.57 0.00
Self-efficacy (mean score) 43 14.4 (3.0) 42 13.7 (3.7) 0.8 (-0.68, 2.22) 0.29 0.08
EQ-5D (mean health utility score) 44 0.8 (0.27) 43 0.7 (0.30) 0.0 (-0.09, 0.14) 0.70 0.00
SD standard deviation, ICC intraclass correlation coefficient, EQ-5D European quality of Life 5 Dimensions, MET metabolic equivalents, MVPA moderate vigorous
physical activity; aBetween group mixed effects model adjusted for cluster and baseline value
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Reach
The successful recruitment strategy reached a sample of
participants who were representative of adults with intellec-
tual disabilities: 91 % (n = 93) had mild or moderate intel-
lectual disability; 67 % (n = 71) lived in the most deprived
quintile as measured by the Scottish Index of Multiple
Deprivation [33]; 58 % (n = 59) had a BMI ≥ 30; the major-
ity of participants were sedentary with a mean daily step
count of < 5000 steps; and the majority had additional
health needs e.g. 55 % (n = 55) with visual impairment.
There was an even distribution of participants with family
carer support compared with paid carer support (51 % (n =
52) and 44 % (n = 45) respectively) (Table 2).
Implementation
Numerous factors were identified which positively and
negatively affected implementation of the Walk Well
intervention.
Firstly, level of carer engagement was identified as a key
facilitator of walking participation. Pro-active and consist-
ent carer engagement was perceived by the walking advisor
to be associated with successful participation in Walk Well.
In these instances, participants were supported in several
domains, including: the provision of ‘options’ for walking
routes; the integration of walking as part of participants’
day to day activities; providing incentives for walking par-
ticipation; and the provision of ongoing encouragement,
positive feedback and support with self-monitoring.
‘I usually take my phone and put the music on and he
kind of marches to the music which is quite good.’
(Paid carer 1)
‘[We supported him] by encouraging him and asking
him how he got on and did he enjoy it and he said
really good, he was enjoying and we got feedback from
where he went and all sort of stuff.’ (Family carer)
‘Sometimes X used to help me and some of the staff
[helped me] because I might trip up and some of them
were walking slow and I am not a slow walker.’
(Participant 2)
The walking advisor observed higher levels of en-
gagement when the carer was a family member. Paid
carer engagement was perhaps affected by low morale
due to closure of day centres and changes in service
provision. Successful paid carer engagement was, how-
ever, demonstrated in several circumstances where
daily walking had been incorporated into a partici-
pant’s official support plan. Carers reported how phys-
ical activity was discussed at support team meetings,
and written into individual support plans. In all cir-
cumstances the decision was made in conjunction
with input and agreement from the individual with in-
tellectual disabilities.
‘That time is set aside for her. That walk is her time, it
is nothing to do with anyone else. The only way she
wouldn’t make the [walking] group is if it was a
holiday or she was unwell.’ (Paid carer 2)
In contrast, participants who were inconsistently sup-
ported by their carers were perceived to have less successful
participation in Walk Well. Several explanations were pre-
sented for poor engagement by carers, including: low mor-
ale and changes in the working environment; the burden of
paperwork and other administrative duties for participants;
lack of consistency in shift patterns; lack of communication
between carers; and being responsible for more than one
individual with intellectual disabilities.
‘It depends on the carer and their level of commitment.
I think we came into it at a bad time with
privatisation and morale was very very bad in quite a
few day centres that we went to.’ (Walking advisor)
‘I was coming in sometimes [to support participant]
and they had new staff in and they didn’t know how
to do it [support participant and complete step diary].
So I was coming in and doing the seven day [diary] …
and I didn’t know if he had done his walk that day or
the previous few days so I couldn’t tick it or whatever.’
(Paid carer 2)
‘[Paid carers] are so understaffed they work all the
hours and the last thing they need is someone like me
going “Ah let’s see some walking.” (Walking advisor)
Secondly, overall the use of pedometers and Walk
Well resources was viewed positively. Pedometers were
used for self-monitoring, goal setting and as a motiv-
ational tool. Although some participants disliked it, the
majority of participants seemed to enjoy wearing the
pedometer and were aware that it recorded their daily
activity.
‘She absolutely loved her pedometer, so she would wear
it around her neck. She didn’t want to put it in her
pocket, she wanted everyone to see it. So her sister put
in a chain for her so she could have it on her neck and
show everyone. So people would ask “What’s that?”
and she would say “That’s for my walking.” (Study
researcher)
‘Sometimes I get up in the morning and I walk from
the bedroom to here and I have done 200 steps.’
(Participant 3)
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He gives it [pedometer and step diary] to you at night
time when he is getting into his jammies. He gives you
it to mark down in the book and he will remind you to
mark it down.’ (Paid carer 2)
Although pedometer wear was positive and motivational
for some, not all participants understood what the step
count meant and how this could be used to progress their
walking. For these participants the step diary could be per-
ceived as intimidating. An alternative ‘tick box’ resource
was developed by the study team so that individuals experi-
encing difficulty with the step diary could still engage in
self-monitoring behaviour.
‘Even if they didn’t understand the numbers on the
screen, they maybe didn’t know if 10,000 steps was
good or bad, and some people maybe didn’t know
what the number meant. But I think everybody, no
matter what their level of disability, had a sense of
awareness that the pedometer was related to their
walking.’ (Study researcher)
‘I would ask them to do ticks [on the days they had
walked] and put it on the wall or fridge so that
everybody can mark it, even put a smiley face. It is a
good motivation tool. Well I think it worked for people
who have found the walking diary quite intimidating
if you like.’ (Walking advisor)
Other resources, such as the participant booklets, were
used by the walking advisor during the physical activity
consultations to provide and reinforce information. Re-
sources, such as the booklet, were designed to engage par-
ticipants with relevant use of visual images and appropriate
text.
‘The pedometer walk [demonstration walk during
initial consultation] was very good. I think that really
worked as people wanted to see how it works etc… just
going through the book as well, it was a good book …
and then afterwards I ask them a question so we can
reiterate it that way as well.’ (Walking advisor)
Thirdly, despite not being mentioned at the recruitment
stage many day centres, participants and carers assumed
the Walk Well study involved the provision of a walking
group. This perhaps led to disengagement and reduced
enthusiasm upon the absence of a walking group.
‘I do think people expected us to be a walking group
and I think that was a bit of a disappointment to
them, and although I gave them some health walks
brochures and I contacted health walks for them it
was not the same.’ (Walking advisor)
Local walking groups (via the organisation Health Walks)
were, however, promoted to all participants. The enjoyment
and benefits of walking groups were highlighted by both
carers and participants.
‘The best thing about supporting X is when she said “I
enjoyed that” at the end or “I have had a good day”
and sometimes she does say that in the walking group.’
(Paid carer 2)
‘As I kind of enjoy it and when meeting others when
everyone is out [in the walking group], I can walk
more than when I walked then.’ (Participant 4)
Fidelity
The physical activity consultations were refined and
streamlined for use with adults with intellectual disability.
This involved focusing on several core components and
having the flexible option of incorporating additional be-
haviour change techniques as and when needed. The walk-
ing advisor reported that overall the physical activity
consultations worked well. She was able to engage partici-
pants in some, if not all, elements of the consultation. A
key factor of delivering the physical activity consultations
was flexibility, with all consultations tailored to the individ-
ual needs of the participant. Carers had the option to con-
tribute where appropriate.
Several challenges were highlighted by the walking ad-
visor including: finding effective ways to involve partici-
pants who had communication impairments; the volume
of questions; and the length of time in between follow-
up consultations.
[The success of the consultations] it will depend on the
communication skill s of the participants. I think they
were well received. There are too many questions but
you can reduce those questions by amalgamating
questions and then get back to our leaflets to look at
visual things.’ (Walking advisor)
‘The main [challenge] is communication, again
sometimes people weren’t understanding what I was
saying. Sometimes I think it may have worked better if
it had been with [people with] not quite so severe
learning [intellectual] disabilities, because that is
difficult to work with and it is soley the carer that is
doing that.’ (Walking advisor)
‘…I think six weeks in between [consultations]. I had
given them the choice to ring me but I have not to ring
them. That is a long time.’ (Walking advisor)
Feedback from participants, carers and the study team
identified the participant burden of the data collection
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questionnaires. One adaptation was therefore made to
the protocol to reduce the number of questionnaires
used during data collection. This involved removal of
two questionnaires (the Index of Community Involve-
ment and Index of Participation in Domestic Life) which
reduced data collection by approximately 15-20 minutes.
‘He said he would try it [Walk Well study] but when
the researcher came to the house it was a lot of
questions [baseline data collection]. So he got quite
“No I can’t be bothered with this anymore”.’ (Paid
carer 1)
‘We decided to cut down some of the questionnaires
because they weren’t really key outcomes of the study. I
would be there for over an hour and it was taking up
quite a big part of their day. When we took those
measures out it significantly reduced the data
collection.’ (Study researcher)
In general, the use of accelerometers as a data collec-
tion tool was feasible and well accepted by participants,
demonstrated by 80.4 % (n = 82) of participants provid-
ing accelerometer data at 12-week follow-up. However,
some participants found it uncomfortable and there
were issues of obtaining sufficient data over a 7-day
period. It was suggested by the study team that in future
studies participants could be asked to wear the acceler-
ometer for two weeks in order to gather sufficient data
in one period.
Discussion
This is the first process evaluation of a community-
based walking intervention for adults with intellectual
disabilities. Although Walk Well was not effective in in-
creasing physical activity or improving health outcomes,
our process evaluation has identified several important
considerations for future interventions.
Firstly, a multipoint recruitment strategy employing
personal one-to-one interaction with potential partici-
pants was a feasible and effective method of recruitment
for adults with intellectual disabilities. Accessing partici-
pants via day centres and service providers recruited a
sample representative of the wider adult intellectual dis-
ability population [34]. In addition to gender, age and
health status the Walk Well sample also reached vulner-
able adults at high risk of health problems i.e. high BMI,
physically inactive and sedentary lifestyle. Retention of
80.4 % was similar to that of other 12-week walking
studies in the general population [35] and lifestyle inter-
ventions for adults with intellectual disabilities [36]. Re-
tention may also have been supported by reducing the
participant burden of data collection questionnaires. A
previous systematic review of recruitment strategies for
walking interventions found that publications lacked in-
formation on the effectiveness of their recruitment
methods making it difficult for researchers to use appro-
priate methods in future studies [37]. Our findings ad-
dress this gap by demonstrating that a multipoint
recruitment strategy for community based walking inter-
ventions can reach individuals who may benefit from
physical activity behaviour change.
Secondly, consistent input and engagement from
carers was a key factor in the success of participants’ be-
haviour change. Walk Well was designed to harness
autonomy and motivation of the individuals with intel-
lectual disabilities. However, to effectively engage in
walking behaviour the majority of participants required
support from family or paid carers. Melville et al [38]
suggests that carers may have limited knowledge of
healthy lifestyles and therefore require information and
support to effectively support participants. Although so-
cial support was a key component of the programme
model, and a specific written resource was developed for
carers, perhaps a more formal strategy, or specific
programme components, were needed to inform day
centres, paid carers or family carers on how to effectively
support participants in their walking programme. Carers
who were not involved in the PAC also received limited
feedback from participant’s consultations with the walk-
ing advisor. This led to only the most engaged carers
exploring participant goals, action plans and resources.
Low morale and significant changes in service provision
also appeared to negatively impact carer engagement,
highlighting the importance of the social and environ-
mental context of community based interventions. In
contrast to Walk Well, which focused on engaging par-
ticipants in their own behaviour change, a study under-
taken in Sweden focused on changing the behaviour of
paid carers in group care homes [39]. Their findings
demonstrated a significant intervention effect on the
physical activity levels of adults with intellectual disabil-
ities (increase of 1203 steps/ day, p = 0.039). Although
the characteristics of the sample and intervention are
not directly comparable to Walk Well they do highlight
the need for effective methods of engaging carers in the
behaviour change process. This is an important consid-
eration for future research.
Thirdly, physical activity consultation had variable
success engaging adults with intellectual disabilities in
discussion about behaviour change. Consultations
worked well for the majority of participants who demon-
strated good communication skills (n = 48), but were
challenging for the few individuals with more severe in-
tellectual disabilities (n = 5). Overall, this was an encour-
aging finding to be explored with further research.
Despite the consultations being generally well received
the intervention was not effective. Although there were
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no significant changes in daily step count or physical ac-
tivity levels it was challenging to interpret the frequency,
duration and intensity of individual walking bouts. This
would be interesting to explore to help assess whether
there were any such changes. It is possible that the level
of cognition required for effective behaviour change
requires an intervention of longer than 12-weeks dur-
ation. Twelve week interventions have been effective in
improving physical activity levels within the general
population [35, 40], however, adults with intellectual
disabilities do experience greater and more complex
barriers [41, 42]. Although Walk Well is ineffective over
12-weeks it is worth exploring longer durations to give
time for the walking consultations to address the greater
barriers faced by this population. A greater frequency of
contact between the walking advisor and participant
could also be explored. This was observed by the walk-
ing advisor who suggested that participants could benefit
from an additional consultation between baseline and 6-
weeks to reinforce goal setting and action plans.
Fourthly, pedometers complemented the core com-
ponents of the physical activity consultation and were a
feasible method of motivation, goal setting and self-
monitoring. However, not all adults with intellectual
disabilities were able to interpret the step count and
understand its purpose, reinforcing our finding that
adults with intellectual disabilities often require ongoing,
and consistent, support to effectively set goals and self-
monitor their walking behaviour. The important role of
support was also highlighted by disappointment in the
lack of provision of a walking group. This disappoint-
ment, by both participants and carers, perhaps identifies
a need in this population for social support and inter-
action with peers. Social support and self-efficacy are
known to predict physical activity behaviour in individ-
uals with intellectual disability; and in those of adult age
support comes from both staff and peers [42]. Social
support can also lead to sustainable behaviour change
[43]. Walking groups are therefore a potential method of
promoting walking in this group.
Finally, the complex issue of ‘freedom of choice’
needs careful consideration for adults with intellectual
disabilities. One participant reported feeling ‘pestered’ or
‘nagged’ by their day centre staff into joining the study.
In line with Good Clinical Practice [44] no individual
should feel pressured to participate in research. Auton-
omy is one of the four cornerstones of good ethical con-
duct; along with beneficence, non-maleficence and
justice [45]. However, exercising autonomy and reaching
an informed decision requires deliberation, understand-
ing and decisional balance; cognitive skills that some
adults with intellectual disabilities may not have [45]. To
make an informed lifestyle choice they need to effect-
ively consider the benefits and risks of positive and
negative behaviour [46]. This led to debate by carers on
‘freedom of choice’ and ‘health improvement’ i.e. Was
encouraging individuals who lacked motivation a bad
thing? Or was not encouraging individuals, because they
lacked motivation, a bad thing? This uncertainty over
‘freedom of choice’ was demonstrated in our study
where participants, supported by carers, were sometimes
entrenched in poor lifestyle behaviours, for example, eat-
ing several boxes of chocolates or using a taxi for a dis-
tance of 200m. Previous research in Glasgow has shown
that service providers typically organise taxis for people
with intellectual disabilities travelling even very short
distances [47]. Findings from previous research and dis-
cussion within our study team and with Walk Well
carers reflected the complexity of this issue. Opinions
were varied including: (i) that participant choice was es-
sential even when it led to long-term unhealthy lifestyle
behaviours [48]; (ii) there was disagreement between in-
dividuals regarding use of the term ‘encouraged’ versus
‘pressured to participate’; and (iii) that not encouraging
individuals to participate in healthy behaviour, because
of their lack of interest or motivation, may in itself be
harmful and lacking of care [49]. Future studies should
ensure, as this one certainly aimed to do, that adults
with intellectual disabilities are provided with informa-
tion in a way that allows them to deliberate the benefits
and risks of participation (not just in research, but also
in new lifestyle behaviours), with emphasis that partici-
pation is entirely voluntary and they are free to withdraw
from the study at any time without negative impact on
their care or personal relationships.
Conclusions
Walk Well was based on previous successful interven-
tions in the general population but was not effective in
its current form for adults with intellectual disabilities. It
was, however, shown to be a feasible and acceptable
method of engaging adults with intellectual disabilities
in activities to support physical activity behaviour
change. Significant health inequalities exist between this
group and the general population so finding methods of
effectively adapting physical activity interventions for
this group is important. Participants may require an
intervention of longer than 12-weeks, with greater fre-
quency of contact to support effective behaviour change.
Future studies need to implement strategies to maximise
social support by engaging carers in the behaviour
change process and providing opportunities for inter-
action with peers.
Strengths and limitations
This is the first process evaluation exploring the implemen-
tation of a walking intervention for adults with intellectual
disabilities. Findings represent the unique contextual and
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environmental factors of service provision in the city of
Glasgow, Scotland. As such, they may not be representative
of service provision in other areas.
Abbreviations
BMI, body mass index; PAC, physical activity consultation; RCT, randomised
controlled trial
Acknowledgements
Many thanks to the participants, carers, day centres and Glasgow City
Council for their contribution to the study; Dr Karen Deakin from the
University of Glasgow who conducted the independent process evaluation
interviews; and Ms Louise Bleazard who supported participants in her pivotal
role as the Walking Advisor.
Funding
This study was funded by the Chief Scientist Office CZH/4/644.
Availability of data and materials
The Walk Well study does not have ethical approval to share the study
dataset either in a repository or as supporting files
Authors’ contributions
LM participated in the design of the study, led the process evaluation data
analysis and drafted the manuscript. FM coordinated the data collection,
contributed to data analysis and helped to draft the manuscript. KS
participated in the design of the research, contributed to data analysis and
provided feedback on the manuscript. AM participated in the design of the
research, contributed to data analysis and provided feedback on the
manuscript. HM participated in the design of the research, contributed to
data analysis and provided feedback on the manuscript. CM participated in
the design of the research, coordinated liaison with service providers and
provided feedback on the manuscript. NM participated in the design of the
research, contributed to data analysis and provided feedback on the
manuscript. CAM was the principle investigator of Walk Well, participated in
the design of the research, contributed to data analysis and provided
feedback on the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The study was granted ethical approval from the Scotland A Research Ethics
Committee (Reference 13/SS/229) and was registered as a trial with ISRCTN
(ref: 50494254). In keeping with the Adults with Incapacity (Scotland) Act
2000, a participant with capacity provided their own informed consent,
otherwise consent was provided by the nearest relative or welfare guardian.
Author details
1Institute of Health and Wellbeing, MRC/CSO Social and Public Health
Sciences Unit, University of Glasgow, Glasgow, Scotland. 2Department of
Physical Activity for Health, University of Strathclyde, Glasgow, Scotland.
3Glasgow School of Social Work, University of Strathclyde, Glasgow, Scotland.
4Institute of Health and Wellbeing, Robertson Centre for Biostatistics,
University of Glasgow, Glasgow, Scotland. 5Social Work Services, Glasgow
City Council, Glasgow, Scotland. 6Institute for Sport, Physical Education and
Health Sciences, Moray House School of Education, University of Edinburgh,
Edinburgh, Scotland. 7Institute of Health and Wellbeing, Academic Unit for
Mental Health & Wellbeing, University of Glasgow, Glasgow, Scotland.
Received: 17 August 2015 Accepted: 5 June 2016
References
1. Emerson E, Baines S. Health inequalities & people with learning disabilities
in the UK: 2010, Improving Health and Lives. UK: Learning Disabilities
Observatory; 2010.
2. Florio T, Trollor J. Mortality among a Cohort of Persons with an Intellectual
Disability in New South Wales, Australia. J Appl Res Intellect Disabil 2015,
epub: doi: 10.1111/jar.12190.
3. Lauer E, McCallion P. Mortality of people with intellectual and
developmental disabilities from select us state disability service systems and
medical claims data. J Appl Res Intellect Disabil. 2015. doi:10.1111/jar.12191.
4. Melville CA, Cooper S-A, Morrison J, et al. The prevalence and determinants
of obesity in adults with intellectual disabilities. J Appl Res Intellect Disabil.
2008;21:425–37.
5. Bhaumik S, Watson JM, Thorp CF, et al. Body mass index in adults with
intellectual disability: distribution, associations and service implications: a
population-based prevalence study. J Intellect Disabil Res. 2008;52:287–98.
6. Beange H, McElduff A, Baker W. Medical disorders of adults with mental
retardation: a population study. Am J Ment Retard. 1995;99:595–604.
7. Cooper S-A, Smiley E, Finlayson J, Jackson A, Allan L, Williamson A, Mantry
D, Morrison J. The prevalence, incidence and factors predictive of mental ill-
health in adults with profound intellectual disabilities. J Appl Res Intellect
Disabil. 2007;20:493–501.
8. Roe D. Cost & cost-effectiveness issues in learning disabilities social care
provision. London: Laing and Busson; 2011.
9. McGuire BE, Daly P, Smyth F. Lifestyle and health behaviours of adults with
an intellectual disability. J Intellect Disabil Res. 2007;51:497–510.
10. Temple VA, Walkley JW. Perspectives of constraining and enabling factors
for health-promoting physical activity by adults with intellectual disability. J
Intellect Dev Disabil. 2007;32:28–38.
11. Finlayson J, Jackson A, Cooper SA, Morrison J, Melville CA, Smiley E, Allan L,
Mantry D. Understanding predictors of low physical activity in adults with
intellectual disabilities. J Appl Res Intellect Disabil. 2009;22:236–47.
12. Hilgenkamp TI, Van Wijck R, Evenhuis HM. Low physical fitness levels in older
adults with ID: results of the HA-ID study. Res Dev Disabil. 2012;33:1048–58.
13. Ogilvie D, Foster CE, Rothnie H, Cavill N, Hamilton V, Fitzsimons CF, Mutrie N.
Interventions to promote walking: systematic review. Br Med J. 2007;334:1204.
14. Shaw R, Fenwick E, Baker G, McAdam C, Fitzsimons C, Mutrie N. ‘Pedometers
cost buttons’: the feasibility of implementing a pedometer based walking
programme within the community. BMC Pub Health. 2011;11:200.
15. Department of Health. UK Physical Activity Guidelines: Technical Report.
London: 2011.
16. Le-Masurier G, Sidman C, Corbin C. Accumulating 10,000 Steps: Does this
meet current physical activity guidelines? Res Q Exerc Sport. 2003;4:74.
17. Tudor-Locke C, Craig CL, Aoyagi Y, Bell RC, Croteau KA, De Bourdeaudhuij I, Ewald
B, Gardner AW, Hatano Y, Lutes LD, Matsudo SM, Ramirez-Marrero FA, Rogers LQ,
Rowe DA, Schmidt MD, Tully MA, Blair SN. How many steps/day are enough? For
older adults and special populations. Int J Behav Nutr Phys Act. 2011;8:80.
18. Stanish HI, Draheim CC. Assessment of walking activity using a pedometer and
survey in adults with mental retardation. Adapt Phys Activ Q. 2005;22:136–45.
19. Temple VA. Barriers, enjoyment, and preference for physical activity among
adults with intellectual disability. Int J Rehabil Res. 2007;30:281–7.
20. Martinson BC, Crain L, Sherwood N, Hayes M, Pronk NP, O’Connor PJ.
Population reach and recruitment bias in a maintenance RCT in physically
active older adults. J Phys Act Health. 2010;7:127–35.
21. Moss SJ. Changes in coronary heart disease risk profile of adults with
intellectual disabilities following a physical activity intervention. J Intellect
Disabil Res. 2009;53:735–44.
22. Mitchell F, Melville C, Stalker K, Matthews L, McConnachie A, Murray H, et al.
Walk Well: a randomised controlled trial of a walking intervention for adults
with intellectual disabilities: study protocol. BMC Public Health. 2013;13:620.
23. Melville CA, Mitchell F, Stalker K, Matthews L, McConnachie A, Murray H, et
al. Effectiveness of a walking programme to support adults with intellectual
disabilities to increase physical activity: Walk Well cluster-randomised
controlled trial. Int J Behav Nutr Phys Act. 2015;12:125.
24. Moore GF, Audrey S, Baerker M, Bond L, Bonell C, Hardeman W, et al.
Process evaluation of complex interventions: Medical Research Council
guidance. BMJ. 2015;350:h1258.
25. World Health Organisation [WHO]. Process Evaluation Workbook.
Geneva: WHO; 2001.
26. Steckler A, Linnan L. Process Evaluation for Public Health Interventions and
Research. San Francisco: Jossey-Bass; 2002.
Matthews et al. BMC Public Health  (2016) 16:527 Page 10 of 11
27. Department of Health. UK Physical Activity Guidelines. London: Department
of Health; 2012.
28. Ryan RM, Frederick C. On energy, personality, and health: subjective vitality
as a dynamic reflection of wellbeing. J Pers. 1997;65:529–65.
29. Peterson JJ, Lowe JB, Peterson NA, Nothwehr FK, Janz KF, Lobas JG. Paths to
leisure physical activity among adults with intellectual disabilities: self-
efficacy and social support. Am J Health Promot.
2008;23(1):35–42.
30. Wolfs CAG, Dirksen CD, Kessels A, Willems DCM, Verhey FRJ, Severens JL.
Performance of the EQ-5D and the EQ-5D + C in elderly patients with
cognitive impairments. Health Qual Life Outcomes. 2007;5:33.
31. Glasgow R, Boles S, Vogt T. Reach Effectiveness Adoption Implementation
Maintenance (RE-AIM). www.re-aim.org [19-Feb-2012]; 2012.
32. Mitchell F, Stalker K, Matthews L, Mutrie N, Melling C, McConnachie A, et al.
Randomised controlled trial of a walking programme for adults with
intellectual disabilities: a qualitative study of participant views on the
programme and study. Under peer review.
33. Scottish Government. Scottish Index of Multiple Deprivation. Edinburgh:
Scottish Government; 2012. http://www.scotland.gov.uk/Topics/Statistics/
SIMD [08-Jan-2015].
34. Cooper SA, McConnachie A, Allan LM, Melville C, Smiley E, Morrison J.
Neighbourhood deprivation, health inequalities and service access by adults
with intellectual disabilities: a cross-sectional study. J Intellect Disabil Res.
2011;55:313–23.
35. Baker G, Gray SR, Wright A, Fitzsimons C, Nimmo M, Lowry R, et al. The
effect of a pedometer-based community walking intervention "Walking for
Wellbeing in the West" on physical activity levels and health outcomes: a
12-week randomized controlled trial. Int J Behav Nutr Phys Act. 2010;7:51.
36. Melville CA, Boyle S, Miller S, Macmillan S, Penpraze V, Pert C, et al. An open
study of the effectiveness of a multi-component weight-loss intervention for
adults with intellectual disabilities and obesity. Br J Nutr. 2011;105:1553–62.
37. Foster C, Brennan G, Matthews A, McAdam C, Fitzsimons C, Mutrie N.
Recruiting participants to walking intervention studies: a systematic review.
Int J Behav Med. 2011;8:137.
38. Melville CA, Hamilton S, Miller S, Boyle S, Robinson N, Pert C, et al. Carer
knowledge and perceptions of healthy lifestyles for adults with intellectual
disabilities. J Appl Res Intellect Disabil. 2009;22:298–306.
39. Bergstrom H, Hagstromer M, Hagberg J, Elinder LS. A multi-component
universal intervention to improve diet and physical activity among adults
with intellectual disabilities in community residences: a cluster randomised
controlled trial. Res Dev Disabil. 2013;34:3847–57.
40. Tudor-Locke C, Lutes L. Why do pedometers work? A reflection upon the factors
related to successfully increasing physical activity. Sports Med. 2009;39:881–993.
41. van Schijndel-Speet M, Evenhuis HM, van Wijck R, van Empelen P, Echteld
MA. Facilitators and barriers to physical activity as perceived by older adults
with intellectual disability. Intellect Dev Disabil. 2014;52:175–86.
42. Bodde AE, Seo DC. A review of social and environmental barriers to physical
activity for adults with intellectual disabilities. Disabil Health J. 2009;2:57–66.
43. Kouvonen A, Vogli R, Stafford M, Shipley MJ, Marmot MG, Cox T, et al. Social
support and the likelihood of maintaining and improving levels of physical
activity: the Whitehall II Study. Eur J Public Health. 2012;22:514–8.
44. International Conference on Harmonisation. Guidelines for Good Clinical Practice.
https://www.gov.uk/good-clinical-practice-for-clinical-trials [07-06-2015], 1996.
45. Gillon R. Medical ethics: four principles plus attention to scope. BMJ.
1994;309:184.
46. Spanos D, Hankey CR, Boyle S, Koshy P, Macmillan S, Matthews L, et al. Carers'
perspectives of a weight loss intervention for adults with intellectual disabilities
and obesity: a qualitative study. J Intellect Disabil Res. 2013;57(1):90–102.
47. Brown W. People with a Learning Disability and Physical Activity. Masters
thesis, Masters in Applied Educational Research. School of Education,
University of Strathclyde 2009.
48. Betchell JJ, Schreck KA. Balancing choice with health considerations in
residential environments. Ment Retard. 2003;41:465–7.
49. Smyth CM, Bell D. From biscuits to boyfriends: the ramifications of choice
for people with learning disabilities. Br J Learn Disabil. 2006;34(4):227–36.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Matthews et al. BMC Public Health  (2016) 16:527 Page 11 of 11
